S2 Text. DNN architecture, loss function and training. 
The multi-layer feedforward neural network used here has 3 hidden layers, each with 100 nodes. The input layer has 2 nodes and the output layer has only 1 node. Softplus function () is used as the activation function except for the output layer.
The loss function is defined as the Euclidean distance between the experimental data  and the training results  of all cell nuclear array units and L2 regularization item () is added to avoid overfitting. Here = determines the complexity of the neural network and  is the weight of the neural network.  determines the contribution of the L2 regularization item and is set as 0.01: 

We search the best MLFNN model () that fits the training data set (Fig 3A):

The DNN is trained by Adam optimizer in tensorflow. The learning rate is set by the function tf.train.exponential_decay. The initial learning rate is 0.05 and exponentially decay in each 500 steps with the decay rate 0.96:

1D nuclear array motion dataset is used to train the DNN firstly. Note that, the data in the training dataset is sparse and discrete but the trained DNN can be used to explore a much larger parametric space. To get a continuous internuclear force field function from the trained DNN, a new input whose data range is the same with the training dataset but has a really small data interval (only 0.1) is feed to the DNN as the test set. The new input and the corresponding DNN outputs are plotted in a three dimensional space as the internuclear force field function. 
The training results are not sensitive to the width of hidden layer and depth of the neural network. The DNNs have two or more hidden layers each with ten or more nodes can give out similar force fields using the same training data set. 
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